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ABSTRACT 
OBJECTIVE:  
To evaluate the influence of socio-economic factors on size of periocular basal cell 
carcinoma (BCC) at presentation. 
METHODS:  
All periocular basal cell carcinoma (BCC) cases receiving treatment from the 
oculoplastics team in South Glasgow Hospitals NHS Trust, Glasgow between 1999 
and 2009 were identified retrospectively. Information collected included demographic 
details of patients, side and site of lesions, type of lesions and size of lesions. The size 
of lesion is defined as small for any dimension not exceeding 5mm, medium for 
dimensions between 6mm-10mm and large for dimensions exceeding 11mm. Home 
address was used to determine the Scottish Index of Multiple Deprivation (SIMD) 
rank. The demographics, size of lesion and SIMD rank were investigated using the 
general linear regression modelling. 
RESULTS:  
Of the 67 cases, 24 were men and 43 were women. The mean age is 71.5 years old. 
There were a total of 67 cases being identified, of which 38 presented with small size 
lesions, 24 with medium size lesions and 5 with large size lesions. SIMD is related to 
the presenting incidence of BCC, with the lower ranks presenting more frequently. 
The significant difference exists between the small and medium categories. Note that 
there are only 5 in the large category which may account for the lack of significance 
statistically.  
CONCLUSION:  
Socio-economic deprivation is associated with larger and more frequent presentation 
of periocular BCC. 
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INTRODUCTION 
Basal cell carcinoma (BCC) is the most common malignant tumour encountered and 
managed by ophthalmologists. It has a predilection for elderly fair skin people and 
often associated with a history of chronic sun exposure.[1,2] 
 
BCC is a malignant skin condition, which rarely metastasises. However, it can still 
have devastating effect through local infiltration.[3] Rarely, more aggressive 
histological subtypes can still prove fatal. Therefore the type and size of lesion are 
factors that can influence outcome of BCC treatment.[4,5] 
 
Here, we would like to evaluate and report the influence of socio-economic factors on 
size of periocular basal cell carcinoma (BCC) on presentation.  
 
METHODS 
All periocular basal cell carcinoma (BCC) cases receiving treatment from the 
oculoplastics team in South Glasgow Hospitals NHS Trust, Glasgow between 1999 
and 2009 were identified retrospectively. 
 
Information collected included demographic details of patients, side and site of 
lesions, type of lesions and size of lesions. The size of lesion is defined as small for 
any dimension not exceeding 5mm, medium for dimensions between 6mm-10mm and 
large for dimensions exceeding 11mm. Home address was used to determine the 
Scottish Index of Multiple Deprivation (SIMD) rank.  
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The SIMD 2006 was used to assess socio-economic status of the patients. It takes into 
account seven domains (Current Income, Employment, Health, Education Skills and 
Training, Geographic Access to Services, including public transport travel times, 
Housing and Crime Domain) in generating an SIMD score. The SIMD data are 
presented at data zone level with the postcode of each patient being allocated an 
SIMD score/rank. This was obtained by matching them to their data zones, taken from 
the website http://www.sns.gov.uk which relates them to their individual ranks from 
the SIMD 2006 website (http://www.scotland.gov.uk/SIMD2006Data).[6] The SIMD 
rank ranges from 1 to 6505, 1 being the most deprived. The demographics, size of 
lesion and SIMD rank were investigated using the general linear regression 
modelling. 
 
 
RESULTS 
Of the 67 cases, 24 were men and 43 were women. The mean age is 71.5 years old. 
There were a total of 67 cases being identified, of which 38 presented with small size 
lesions, 24 with medium size lesions and 5 with large size lesions. SIMD is related to 
the presenting incidence of BCC, with the lower ranks presenting more 
frequently.(Figure 1) 
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Figure 1 Histogram of SIMD score showing higher frequency of periocular BCC in 
the more deprived areas. 
 
 
 
The significant difference exists between the small and medium categories. Note that 
there are only 5 in the large category which may account for the lack of significance 
statistically. (Figure 2) 
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Figure 2 Boxplot of SIMD score showing that the size of periocular BCC is 
significantly directly linked to socio-economic status of patients. 
 
 
Analyses were carried out using SPSS Version 15.0 (SPSS, Chicago) with p-values of 
<0.05 regarded as statistically significant. 
 
Conclusion: 
Socio-economic deprivation is associated with larger and more frequent presentation 
of periocular BCC. 
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DISCUSSION 
There have been a few different types of scores utilised to gauge and classify socio-
economic deprivation. These include SIMD, Townsend, Carstairs and Jarman. SIMD 
is a more accurate representation of the socio-economic status of a given group of 
population, taking into account a wider variety of indicators of deprivation (a total of 
37), compared with Jarman (10), Townsend (4) and Carstairs (4).[7-9] The SIMD data 
involved data at zone level with a median population size of 769, allowing for small 
pockets of deprivation to be identified. This results in a broader more comprehensive 
picture of relative area of deprivation throughout Scotland. The SIMD had been used 
widely in studies of mortality, cardiovascular disease, community glaucoma and 
literacy of patients.[10-13] 
 
Our study suggests that patients living in areas of socio-economic deprivation are 
more likely to have periocular BCC, and bigger BCC size at presentation to the 
Ophthalmology Department. Although there are no previous studies looking into the 
OLQNEHWZHHQWKHVL]HDQGIUHTXHQF\RISHULRFXODU%&&DQGSDWLHQWV¶VRFLR-economic 
status, studies for other diseases like skin, breast and colorectal cancer had shown that 
late presentation are linked to lower socio-economic status.[14-16] Therefore it is not 
very surprising that our study of such link in periocular BCC is showing a similar 
trend. 
 
Early presentation of small BCCs is usually easily managed with a good prognosis. 
Late presentation of periocular BCC may imply that surgical treatment will be more 
challenging, with less favourable cosmetic outcome in view of more extensive local 
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tissue involvement and destruction. Furthermore, local tissue invasion may often 
remain asymptomatic with no ocular signs. [17-19] Patients from the lower end of the 
socio-economic spectrum are more likely to have a lower level of knowledge of skin 
tumours. They may not be as aware of the significance of lumps and bumps of the 
eyelids, and hence tend to seek medical attention when lesions get bigger and more 
alarming or symptomatic. Large size, neglected and long-standing tumour are well-
known risk factors for aggressive BCC and orbital invasion. Moreover, sizeable 
tumours can reflect lengthy duration. Treatment delay also worsens the prognosis of 
BCC and hence, early detection of lesions is vital in order to reduce ocular morbidity, 
secondary orbital invasion or recurrences, and to avoid exenteration. [20-23] 
 
To date, there is no literature linking frequency and size of periocular BCC at 
presentation and socio-economic status. A nationwide cohort study from Denmark 
involving 52,166 cases of BCC, evaluating the association between socioeconomic 
status and non-melanoma skin cancer, reported that high socioeconomic status, 
measured by 4 parameters (namely disposable income, education, affiliation to the 
work market and type of district), was strongly linked with a higher risk of BCC. This 
is more likely going to reflect different patterns of sun-exposure related to socio-
economic status as opposed to neglect and late medical attention.[24] In contrast, our 
study is based on a significantly smaller sample size. However, it does offer a more 
complete picture of socio-economic deprivation through the SIMD scores 
encompassing 37 indicators of deprivation, for which we are the first to apply to 
patients with periocular BCC. 
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In conclusion, our study has shown that higher frequency of periocular BCC and 
larger periocular BCC size at presentation is linked to a lower socio-economic status. 
This highlights the importance of raising awareness among populations of the more 
deprived areas of the significance of lumps and bumps within the periocular regions 
(and other regions for that matter), so that treatment can be started earlier to achieve 
better surgical and cosmetic outcomes for the patients.    
However, while complete eradication of the tumour is desirable, this may often be 
challenging as BCCs can sometimes extend beyond their apparent clinical margins. 
Since prevention is preferable to treatment, people living in highly deprived areas 
have to be informed via the help of targeted campaigns, that the incidence of 
periocular skin cancers can be reduced with simple measures such as avoiding 
extensive sun exposure or the long term use of sunglasses, sunscreens and hats with 
brims. 
 
 10 
 
References: 
 
1. Pieh S, Kuchar A, Novak P, Kunstfeld R, Nagel G, Steinkogler FJ. Long term 
results after surgical basal cell carcinoma excision in the eyelid region. Br J 
Ophthalmol 1999;83:85±88. 
2. Margo CE, Waltz K. Basal cell carcinoma of the eyelid and periocular skin. Surv 
Ophthalmol 1993;38:169-92 
3. Cook BE Jr, Bartley GB. Treatment options and future prospects for the 
management of eyelid malignancies: an evidence-based update. Ophthalmology 2001; 
108:2088±2098 
4. Barnes EA, Dickinson AJ, Langtry JA, Lawrence CM. Eyelid basal cell carcinoma. 
Br J Ophthalmol 2006;90:926 
5. Mannor GE, Chern PL, Barnette D. Eyelid and periorbital skin basal cell 
carcinoma: oculoplastic management and surgery. Int Ophthalmol Clin 2009;49:1-16. 
6. Anon. The Scottish Index of Mean Deprivation. 2006. 
http://www.scotland.gov.uk/SIMD2006Data (accessed 10 March 2014) 
7. Jarman B. Identification of underprivileged areas. BMJ 1983;286:1705±9. 
 8. Townsend P, Phillimore P, Beattie A. Health and deprivation. Inequality and the 
north.London: Croon Helm, 1988. 
 9. Carstairs V, Morris R. Deprivation and health in Scotland. Aberdeen: Aberdeen 
University Press, 1991. 
10. Howieson SG, Hogan M. Multiple deprivation and excess winter deaths in 
Scotland. J Roy Soc Health 2005;125:18±22. 
 
 11 
11. Woodward M, Brindle P, Tunstall-Pedoe H. SIGN group on risk estimation. 
Adding social deprivation and family history to cardiovascular risk assessment: the 
ASSIG score from the Scottish Heart Health Extended Cohort 
(SHHEC). Heart 2007;93:172±6. 
12. Ng WS, Agarwal PK, Sidiki S, Mckay L, Townend J, Azuara-Blanco A. 
The effect of socio-economic deprivation on severity of glaucoma at presentation. Br 
J Ophthalmol 2010;94:85-7 
13. Dani KA, Stobo DB, Capell HA, et al. Audit of literacy of medical patients in 
north Glasgow. Scot Med J 2007;52:21±4. 
14. Robinson JK, Altman JS, Rademaker AW. Socioeconomic status and attitudes of 
51 patients with basal and squamous cell carcinoma and paired controls. Arch 
Dermatol 1995;131:428±31 
15. Wells BL, Horm JW. Stage at diagnosis in breast cancer: race and socioeconomic 
factors. Am J Public Health. 1992;82:1383±5. 
16. Powe BD. Fatalism amongst elderly African-Americans. Effects on colorectal 
cancer screening. Cancer Nursing 1995;18:385±92. 
17. Leshin B, Yeatts P, Anscher M, Montano G, Dutton JJ. Management of 
periocular basal cell carcinoma: Mohs' micrographic surgery versus radiotherapy. 
Surv Ophthalmol 1993;38:193-212. 
18. Leibovitch I, McNab A, Sullivan T, Davis G, Selva D. Orbital invasion by 
periocular basal cell carcinoma. Ophthamology 2005;112:717-23. 
Risk factors for orbital exenteration in periocular Basal cell carcinoma. 
19. Iuliano A, Strianese D, Uccello G, Diplomatico A, Tebaldi S, Bonavolontà G. 
Risk factors for orbital exenteration in periocular Basal cell carcinoma. Am J 
Ophthalmol 2012;153:238-241 
 12 
20. Howard GR, Nerad JA, Carter KD, Whitaker DC. Clinical characteristics 
associated with orbital invasion of cutaneous basal cell and squamous cell tumors of 
the eyelid. Am J Ophthalmol 1992;113:123-33 
21. Rahman I, Cook AE, Leatherbarrow B. Orbital exenteration: a 13 year 
Manchester experience. Br J Ophthalmol 2005;89:1335-40 
22. Soysal HG, Soysal E, Markoç F, Ardiç F. Basal cell carcinoma of 
the eyelids and periorbital region in a Turkish population. Ophthal Plast Reconstr 
Surg 2008;24:201-6 
23. Slutsky JB, Jones EC. Periocular cutaneous malignancies: a review of the 
literature. Dermatol Surg 2012;38:552-69 
24. Steding-Jessen M, Birch-Johansen F, Jensen A, Schüz J, Kjær SK, Dalton SO. 
Socioeconomic status and non-melanoma skin cancer: a nationwide cohort study of 
incidence and survival in Denmark. Cancer Epidemiol 2010;34:689-95 
 
 
 
 
 
 
 
 
 
 
